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© This invention provides a surface acoustic wave 
device mounted module which is miniature, light, 
and highly reliable. The surface acoustic wave de- 
vice mounted module also has excellent frequency 
characteristics. The surface acoustic wave device 
mounted module includes a multilayer substrate 8 
which has at least one layer of a shield pattern 12, 
input-output electrodes 10, grounding electrodes 11, 
via holes 9 used for connecting electrodes, and a 
surface acoustic wave element 1 . The surface 
acoustic wave element has metallic bumps 5, which 
are transfer-coated with a conductive resin 6, on 
electrode pads; an insulating resin 7 around the 
surface acoustic wave element; and an inter-digital 
transducer 4. The electrode pads are input-output 
terminals 2 and grounding terminals 3 formed on the 
surface acoustic wave element. Continuities between 
the input-output terminals and the input-output elec- 
trodes, and between the grounding terminals and the 
grounding electrodes are established by the via 
holes. An electrode pattern 14 is formed on the 
surface of the multilayer substrate facing and sur- 



rounding the surface acoustic wave element. A me- 
tallic lid 13 is attached to the electrode pattern by a 
solder or conductive resin 15 so that the surface 
acoustic wave element is sealed in an airtight con- 
dition. The electrode pattern is connected to the 
grounding electrodes by the via holes. 
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The invention relates to a surface acoustic 
wave device mounted module for mobile commu- 
nication equipment 

Along with the recent development of mobile 
communication technologies, the need for a min- 
iature and lightweight surface acoustic wave device 
mounted module with improved electrical charac- 
teristics, which is used as an interstage reception 
filter, an interstage transmission filter and an an- 
tenna filter for mobile communication equipment, 
has been increasing. 

A conventional surface acoustic wave (SAW) 
device mounted module, for example, is described 
in IEEE Transactions on Vehicular Technology, vol. 
38, No. 1 (1989), pp.2-8. This conventional SAW 
device mounted module has a surface acoustic 
wave element mounted on a can-like package. An 
aluminum wire provides continuity across the input- 
output terminals of the package and the surface 
acoustic wave element. Or, instead of a can-like 
package with protruding input-output terminals, a 
package which can be mounted on plates such as 
a ceramic package has recently been requested, 
particularly for mobile communication equipment. 
For this type of package and a can-like package, 
however, a bonding wire is required to establish 
continuity with surface acoustic wave element. 
Therefore, the miniaturization of a SAW device 
mounted module is limited when one of these 
packages is used for the SAW device mounted 
module, since the height of the bonding wire is 
limited and a land for the bonding wire is required 
on the package. 

A face down bonding (or flip chip bonding) is 
used as a method of miniaturizing a SAW device 
mounted module. In this method, the surface 
acoustic wave element faces a circuit substrate and 
conductive bumps are used to establish continuity 
across the element and the substrate. In other 
words, a bonding wire is not required in this meth- 
od. 

Use of the face down bonding method to a 
surface acoustic wave element is mentioned in 
Proceedings on 1 984 Ultrasonics Symposium 
(1984), pp. 36-39. However, when this method is 
applied to a mobile communication equipment, the 
equipment cannot be miniaturized or kept in an 
airtight condition. Another applied example of the 
face down bonding method is mentioned in Pro- 
ceedings on IMC Symposium (1992), pp. 99-103. 
The problems typical to a surface acoustic wave 
element make it difficult to apply the face down 
bonding method to a SAW device mounted mod- 
ule. For example, a surface acoustic wave element 
applied for mobile communication equipment, in 
particular, uses a piezoelectric substrate with high 
pyroelectricity, so that when a frequency band 
(pass band frequency for a surface acoustic wave 



element used as a band pass filter) is high, the line 
width of an inter-digital transducer (IDT) used for 
the element ranges from 0.5um to 1jum. Therefore, 
when the temperature changes by processes of 

5 forming conductive bumps, the IDT is likely to be 
broken by the pyroelectricity of the substrate. In 
addition, a space around the surface acoustic wave 
element is required for smooth propagation of sur- 
face acoustic waves along the functional surface of 

w the element. 

In other methods of miniaturizing mobile com- 
munication equipment, a surface acoustic wave 
element is combined with a matching circuit or 
integrated with other parts. The combination of the 

75 element with the matching circuit is particularly 
required when the element is used as an IF (inter- 
mediate frequency) filter for mobile communication 
equipment. If the IF filter is applied as a surface 
acoustic wave element, input-output impedances 

20 generally become high so that an impedance 
matching circuit is required to connect the element 
with an outside circuit. An example of an integrated 
circuit including a surface acoustic wave element 
(IF section) is mentioned in Proceedings on Ul- 

25 trasonics Symposium (1986), pp. 283-288. In this 
example, packaged devices are integrated with 
each other into one body so that this method is not 
effective in miniaturizing mobile communication 
equipment. 

30 A conventional SAW device mounted module 
disclosed in Published Unexamined Japanese Pat- 
ent Application No. Hei 5-291864 is manufactured 
by the steps of: 

forming gold or aluminum bumps on electrode 
35 pads of a surface acoustic wave element; 

transfer-coating a conductive resin on top of 
the bumps; 

placing the bumps on the surface of a ceramic 
substrate formed with a wiring pattern; 
40 heating and curing the conductive resin to 
bond the element to the ceramic substrate; and 

adding an insulating resin around the element 
to increase the adhesion between the element and 
the substrate. 

45 In this conventional SAW device mounted mod- 

ule, a space is provided around the IDT of the 
SAW element, and the viscosity of insulating resin 
is arranged to prevent adhesion of the resin to the 
IDT. A metal lid is attached to the substrate by an 

50 insulating resin and the SAW element is kept in an 
airtight condition. As another advantage of this 
SAW device mounted module, IDT is not broken 
during the manufacturing processes since the ele- 
ment is not exposed to a high temperature in this 

55 method. 

This conventional SAW device mounted mod- 
ule, however, includes a monolayer ceramic sub- 
strate, and only a two-dimensional wiring is used 
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with this SAW device mounted module. Therefore, 
the size of the SAW device mounted module is 
large when an impedance matching circuit is 
formed on the ceramic substrate or when a module 
is formed by integrating the surface acoustic wave 
element with other parts. Since a wiring pattern is 
formed on the surface of the ceramic substrate, a 
metal lid cannot be sealed by a conductive ma- 
terial, so the electromagnetic shield of this conven- 
tional SAW device mounted module becomes in- 
significant 

This invention provides a surface acoustic 
wave device mounted module which is miniature, 
lightweight, and highly reliable. The SAW device 
mounted module also has excellent frequency 
characteristics. 

In order to provide its advantages, the surface 
acoustic wave device mounted module of the in- 
vention comprises a multilayer substrate which in- 
cludes at least one layer of a shield pattern, input- 
output electrodes, grounding electrodes and via 
holes used for connecting the electrodes; and a 
surface acoustic wave element placing an inter- 
digital transducer to face the multilayer substrate 
and having metallic bumps, which are transfer- 
coated with a conductive resin, on electrode pads 
and an insulating resin around the surface acoustic 
wave element. The electrode pads are input-output 
terminals and grounding terminals formed on the 
surface acoustic wave element. Continuities across 
the input-output terminals and the input-output 
electrodes, and across the grounding terminals and 
the grounding electrodes are established by the via 
holes. An electrode pattern is formed on the sur- 
face of the multilayer substrate to surround the 
surface acoustic wave element. A metallic lid is 
attached to the electrode pattern by a solder or a 
conductive resin so that the surface acoustic wave 
element is sealed in an airtight condition by the 
metallic lid. The electrode pattern is connected to 
the grounding electrodes by the via holes. 

It is preferable that the surface acoustic wave 
element is a piezoelectric substrate and that the 
piezoelectric substrate is at least one material se- 
lected from the group consisting of lithium tan- 
talate, lithium niobate, lithium borate, and quartz. 

It is preferable that an electrode pattern is 
formed on the multilayer substrate to face the inter- 
digital transducer of the surface acoustic wave ele- 
ment and that a continuity is established between 
the electrode pattern and the grounding electrodes 
or the shield pattern by the via holes. 

It is preferable that a conductive film is formed 
on the top surface of the surface acoustic wave 
element and that a continuity is established be- 
tween the metallic lid and the top surface by the 
conductive film. 



It is also preferable that a continuity is estab- 
lished between the top surface of the surface 
acoustic wave element and the metallic lid by a 
conductive resin. 

5 It is preferable that the bumps are made of at 

least one metal selected from the group consisting 
of gold and aluminum. 

It is preferable that the surface acoustic wave 
element is mounted on the flat surface of the 

w multilayer substrate. 

It is also preferable that the surface acoustic 
wave element is mounted on the depression in the 
multilayer substrate. 

It is preferable that a circuit element is applied 

75 to the multilayer substrate to match with the input- 
output impedances of an outside circuit. 

The invention also provides a surface acoustic 
wave device mounted module comprising a mul- 
tilayer substrate which includes at least one layer 

20 of shield pattern, input-output electrodes, grounding 
electrodes, and via holes used for connecting the 
electrodes; a surface acoustic wave element plac- 
ing an inter-digital transducer to face the multilayer 
substrate and having metallic bumps, which are 

25 transfer-coated with a conductive resin, on elec- 
trode pads and an insulating resin partially or en- 
tirely surrounding the surface acoustic wave ele- 
ment; and other active or passive components. The 
electrode pads are input-output terminals and 

30 grounding terminals formed on the surface acoustic 
wave element. The surface acoustic wave element 
and the other active or passive components are 
integrated in one body on the multilayer substrate. 
An electrode pattern is formed on the multi layer 

35 substrate to surround the surface acoustic wave 
element. A metallic lid is attached to the electrode 
pattern by a solder or a conductive resin to seal 
the surface acoustic wave element in an airtight 
condition. The electrode pattern is connected to the 

40 grounding electrodes by the via holes. 

It is preferable that the surface acoustic wave 
element is mounted on the depression in the mul- 
tilayer substrate. 

It is preferable that the electrode pattern is 

45 formed on the multilayer substrate to surround the 
surface acoustic wave element and the active or 
passive components in one body. 

It is preferable that the bumps are made of at 
least one metal selected from the group consisting 

50 of gold and aluminum. 

Fig. 1 is a cross sectional view of a surface 
acoustic wave device mounted module of a first 
embodiment of the invention. 

Fig. 2 is a cross sectional view of a surface 

55 acoustic wave device mounted module of a second 
embodiment of the invention. 

Fig. 3 is a cross sectional view of a surface 
acoustic wave device mounted module of a third 
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embodiment of the invention. 

Fig. 4 is a cross sectional view of a surface 
acoustic wave device mounted module of a fourth 
embodiment of the invention. 

Fig. 5 is a cross sectional view of a surface 
acoustic wave device mounted module of a fifth 
embodiment of the invention. 

Fig. 6 is a cross sectional view of a surface 
acoustic wave device mounted module of a sixth 
embodiment of the invention. 

Fig. 7 is a cross sectional view of a surface 
acoustic wave device mounted module of a sev- 
enth embodiment of the invention. 

The invention will be explained in detail with 
reference to the attached figures and the following 
examples. The examples are illustrative and should 
not be construed as limiting the invention in any 
way. 

Example 1 

Fig. 1 shows a cross-sectional view of a sur- 
face acoustic wave device mounted module of a 
first embodiment. A surface acoustic wave element 
1 is a piezoelectric substrate made of at least one 
material selected from the group consisting of lith- 
ium niobate, lithium tantalate, lithium borate, and 
quartz. An input-output terminal 2, a grounding 
terminal 3, and an inter-digital transducer (IDT) 4 
are formed on surface acoustic wave element 1 by 
a conventional photolithography. These elements 
are made of aluminum alloy or gold alloy. In this 
figure, 5 is a gold or aluminum bump; 6 is a 
conductive resin; 7 is an insulating resin; and 8 is a 
multilayer substrate. The insulating resin 7 is used 
to increase the adhesion of the SAW element 1 to 
the substrate. A via hole 9, an input-output elec- 
trode 10, a grounding electrode 11, and a shield 
pattern 12 are applied to multilayer substrate 8 and 
form a conductor substantially made of silver or 
copper. A metallic lid 13 is attached to a grounding 
electrode pattern 14 by a conductive adhesive lay- 
er 15 comprising a conductive resin or a solder. 
Grounding electrode pattern 14 is formed on the 
surface of multilayer substrate 8, which faces sur- 
face acoustic wave element 1, and surrounds the 
element. 

Therefore, the surface acoustic wave device 
mounted module can shield electromagnetic en- 
ergy more efficiently than a conventional surface 
acoustic wave device mounted module and has 
excellent electrical characteristics. The surface 
acoustic wave device mounted module was manu- 
factured by the following steps: 

forming metallic IDT 4 mainly made of alu- 
minum, input-output terminals 2 and grounding ter- 
minals 3 on one surface of a 36°Y-X lithium tan- 
talate piezoelectric substrate (surface acoustic 



wave element 1) by a conventional photolithog- 
raphy, thus forming a multielectrode surface acous- 
tic wave filter, which can be used as an interstage 
filter for mobile communication equipment; 

5 attaching metal wires about 25um in diameter 

on electrode pads (input-output terminals 2 and 
grounding terminals 3) by a conventional ball bond- 
ing machine to form conductive bumps 5 about 
80um in bottom surface diameter and about 50um 

70 in height; 

facing the bumps towards a horizontal base 
and adding about 5g weight on each conductive 
bump 5 to limit the difference in height of the 
bumps to within 45±tum; 

75 dipping the end of bumps 5 in conductive resin 
6 which was a heat-curing epoxy resin containing 
Ag-Pd alloy particles and was coated on the hori- 
zontal base at a uniform thickness, thereby trans- 
fer-coating the resin on bumps 5; 

20 placing bumps 5 on electrodes, which were 
formed on a multilayer substrate 8 and were con- 
nected to input-output electrodes 10 by via holes, 
and on electrodes, which were formed on the sub- 
strate and were connected to grounding electrodes 

25 1 1 by via holes; 

curing conductive resin 6; 
coating a highly viscous heat-curing silicon in- 
sulating resin 7 around surface acoustic wave ele- 
ment 1 without the surface acoustic wave element 

30 contacting IDT 4; 

curing the silicon insulating resin at 120°C to 
strengthen the adhesion between surface acoustic 
wave element 1 and multilayer substrate 8 and to 
keep IDT 4 in an airtight condition; and 

35 adhering metallic lid 13 to grounding electrode 
pattern 14by an Au-Sn alloy. 

An alumina-glass ceramic was used as a di- 
electric for multilayer substrate 8. A copper elec- 
trode, which was prepared by baking a copper 

40 oxide paste in a reducing atmosphere, was used 
for via hole 9 and shield pattern 12 as an inside 
electrode. It is, however, preferable to use an elec- 
trode paste containing glass for via hole 9 to pro- 
vide an improved airtight condition in the via hole. 

45 A copper electrode plated with nickel/gold was 
used for the electrodes, which were formed on 
multilayer substrate 8 and were connected to input- 
output electrodes 10 by via holes, and the elec- 
trodes, which were formed on the substrate and 

50 were connected to grounding electrodes 11 by via 
holes, as an outside electrode. 

Furthermore, grounding electrode pattern 14 
was connected to shield patterns 12 by via holes 9, 
and metallic lid 13 was adhered to the grounding 

55 electrode pattern. Therefore, an electromagnetic 
shield was provided at the surface acoustic wave 
device mounted module. The surface acoustic 
wave device mounted module had proper frequen- 
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cy characteristics. Also, by applying a grounding 
electrode pattern between the input and output 
electrodes on the multilayer substrate, the elec- 
tromagnetic shield can be improved. Compared 
with a conventional surface acoustic wave device 
mounted module, the surface acoustic wave device 
mounted module of the example had an improve- 
ment in stop band supression by about 10dB. 

The resins were sufficiently heat-resistant 
against a three-minute solder reflow at 250 °C. 
Even though a glass-ceramic multilayer substrate 
was used, the same effects can be provided by 
using a glass fiber sheet containing an epoxy resin 
as the multilayer substrate. 

Example 2 

As shown in Fig. 2, a multilayer substrate 8 has 
a depression 21 inside. Elements similar to ele- 
ments previously described in Fig. 1 are not re- 
described here to prevent redundancy. A surface 
acoustic wave element is installed inside depres- 
sion 21. The surface acoustic wave device moun- 
ted module has the same properties as the surface 
acoustic wave device mounted module of Fig. 1. 
The problem in the surface acoustic wave device 
mounted module of Example 1 that insulating resin 
7 may stick to grounding electrode pattern 14 is 
solved by the surface acoustic wave device moun- 
ted module of this example. 

Example 3 

Fig. 3 shows a cross-sectional view of a third 
embodiment of a surface acoustic wave device 
mounted module. Elements similar to elements 
previously described in Fig. 1 are not redescribed 
here to prevent redundancy. In this figure, a coun- 
ter-electrode pattern 16 is formed on a multilayer 
substrate 8and faces IDT 4 formed on surface 
acoustic wave element 1 . Counter-electrode pattern 
16 is connected to grounding electrode 11 and a 
shield pattern 12 by a via hole 9. Thus, the effect 
of directly propagated electromagnetic waves be- 
tween input and output electrodes on the surface 
acoustic wave element is reduced, and the elec- 
trodes are sufficiently isolated from each other. 
When this surface acoustic wave element is used 
as a band pass filter, the surface acoustic wave 
device mounted module has excellent frequency 
characteristics, particularly in stop band supres- 
sion. 

Example 4 

Fig. 4 shows a cross-sectional view of a fourth 
embodiment of a surface acoustic wave device 
mounted module. Elements similar to elements 



previously described in Fig. 1 are not redescribed 
here to prevent redundancy. In this figure, a metal 
film substantially made of aluminum or gold is 
formed as a back contact electrode 17 on the 

5 surface of a surface acoustic wave element 1 op- 
posite the surface on which IDT 4 is formed. A 
conductive resin 18 provides continuity between 
back contact electrode 17 and lid 13. Thus, a 
sufficient electromagnetic shield is provided for the 

w surface acoustic wave device mounted module and 
the effect of a stray capacitance is reduced. Com- 
pared with a conventional surface acoustic wave 
device mounted module, this surface acoustic wave 
device mounted module has improved frequency 

75 characteristics. 

The properties of the surface acoustic wave 
device mounted module would be the same, even 
if back contact electrode 17 is not formed on the 
surface acoustic wave element and the back sur- 

20 face of the element is connected to the metallic lid 
by the conductive resin. 

Example 5 

25 Fig. 5 shows a cross-sectional view of a fifth 

embodiment of a surface acoustic wave device 
mounted module. Elements similar to elements 
previously described in Fig. 1 are not redescribed 
here to prevent redundancy. In this figure, 19 is a 

30 matching cirucit for matching the input-output im- 
pedances with an outside circuit. For example, a 
filter used at an intermediate frequency band of 
mobile communication equipment generally has 
high impedances so that the matching circuit must 

35 match the impedances between input-output termi- 
nals and outside circuit. 

A longitudinal mode coupled resonator filter, 
which uses a quartz substrate and is used for 
mobile communication equipment, is used as a 

40 surface acoustic wave element 1. Inside multilayer 
substrate 8, a stripline used as an inductor (coil) 
and an open stub functioning as a capacitor are 
connected in series or in parallel with each other to 
form matching circuit 19.As a result, the input- 

45 output impedances are matched with the outside 
circuit. 

The packaging area of the surface acoustic 
wave device mounted module including the match- 
ing circuit is much smaller than the packaging area 

50 required for a conventional surface acoustic wave 
device mounted module. As a result, mobile com- 
munication equipment can be miniaturized. Also, 
the cost of manufacturing the surface acoustic 
wave device mounted module is reduced since the 

55 number of parts required for the surface acoustic 
wave device mounted module is reduced from the 
conventional level. 
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Example 6 

Fig. 6 shows a cross-sectional view of a sixth 
embodiment of a surface acoustic wave device 
mounted module. Elements similar to elements 
previously described in Fig. 1 are not redescribed 
here to prevent redundancy. In this figure, 20 is a 
passive component or an active component which 
is functional when it is combined with a surface 
acoustic wave element 1. In this composition, mod- 
ules can be integrated with each other. For exam- 
ple, an antenna reception filter, an interstage recep- 
tion filter, a local oscillating filter, and a first inter- 
mediate frequency filter are mounted on a mul- 
tilayer substrate 8 as surface acoustic wave ele- 
ment 1 , while an amplifier and a mixer are mounted 
in one body on the substrate as passive compo- 
nent 20, thus forming a reception module. Also, a 
matching circuit 19 is formed on the multilayer 
substrate to match the impedances between the 
surface acoustic wave element and the other ele- 
ments. Thus, a high frequency circuit used for the 
receiver of mobile telephones becomes hybrid and 
a miniaturized high frequency reception module is 
provided. 

Similarly, a high frequency transmitter such as 
an antenna shared device where the surface acous- 
tic wave element is used as an input-output band 
pass filter, or a voltage controlled oscillator where 
the element is used as an oscillator can also be 
miniaturized. 

Example 7 

Fig. 7 shows a cross-sectional view of a sev- 
enth embodiment of a surface acoustic wave de- 
vice mounted module. Elements similar to ele- 
ments previously described in Fig. 1 are not re- 
described here to prevent redundancy. Although 
only a surface acoustic wave element 1 is sealed 
by a metallic lid 13 in Example 6, an entire module 
is sealed in an airtight condition by metallic lid 13 
in this example. Since elements, which are individ- 
ually sealed by a lid in a conventional surface 
acoustic wave device mounted module, are sealed 
by a lid in one body, packaging costs are reduced. 

Instead of a heat-curing silicon insulating adhe- 
sive used to increase the adhesion between sur- 
face acoustic wave element 1 and multilayer sub- 
strate 8, a low-melting point glass, having a melting 
point of around 280 °C, can be used. In order to 
reduce the effects of an unnecessary reflective 
wave from the top surface of the surface acoustic 
wave element, the top surface can be roughened. 
Also, by applying sound absorbing material to the 
top surface of the surface acoustic wave element, a 
surface acoustic wave device mounted module 
having excellent frequency characteristics is pro- 



vided. 
Claims 

5 1. A surface acoustic wave device mounted mod- 
ule, comprising: 

a multilayer substrate comprising at least 
one layer of shield pattern, input-output elec- 
trodes, grounding electrodes and via holes 

w used for connecting electrodes; and 

a surface acoustic wave element placing 
an inter-digital transducer to face said mul- 
tilayer substrate, said surface acoustic wave 
element having metallic bumps, which are 

75 transfer-coated with a conductive resin, on 
electrode pads and an insulating resin dis- 
posed around said surface acoustic wave ele- 
ment; 

wherein said electrode pads are input-out- 
20 put terminals and grounding terminals formed 
on said surface acoustic wave element; 

wherein continuities between said input- 
output terminals and said input-output elec- 
trodes, and between said grounding terminals 
25 and said grounding electrodes are established 
by said via holes; 

wherein an electrode pattern is formed on 
a surface of said multilayer substrate facing 
and surrounding said surface acoustic wave 
30 element; 

wherein a metallic lid is attached to said 
electrode pattern by a solder or a conductive 
resin so that said surface acoustic wave ele- 
ment is sealed in an airtight condition by said 
35 metallic lid; and 

wherein said electrode pattern is connect- 
ed to said grounding electrodes by said via 
holes. 

40 2. The surface acoustic wave device mounted 
module according to claim 1, wherein the sur- 
face acoustic wave element is a piezoelectric 
substrate, and wherein said piezoelectric sub- 
strate is at least one material selected from the 

45 group consisting of lithium tantalate, lithium 
niobate, lithium borate and quartz. 

3. The surface acoustic wave device mounted 
module according to claim 1 or 2, wherein the 

50 multilayer substrate comprises an electrode 
pattern on its surface facing an inter-digital 
transducer of the surface acoustic wave ele- 
ment, said electrode pattern having continuity 
with the grounding electrodes or the shield 

55 pattern by the via holes. 

4. The surface acoustic wave device mounted 
module according to any of claims 1 to 3, 
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wherein the surface acoustic wave element 
comprises a conductive film on a surface op- 
posite a surface facing the multilayer substrate 
to establish continuity between the metallic lid 
and said surface by said conductive film. 5 

5. The surface acoustic wave device mounted 
module according to any of claims 1 to 4, 
wherein the metallic lid has a continuity with a 
surface of the surface acoustic wave element w 
opposite a surface facing the multilayer sub- 
strate by a conductive resin. 

6. The surface acoustic wave device mounted 
module according to any of claims 1 to 5, 75 
wherein the bumps are made of at least one 
metal selected from the group consisting of 
gold and aluminum. 



components are integrated into one body on 
said multilayer substrate; 

wherein an electrode pattern is formed on 
said multilayer substrate to surround said sur- 
face acoustic wave element; 

wherein a metallic lid is formed on said 
electrode pattern by a solder or a conductive 
resin to seal said surface acoustic wave ele- 
ment in an airtight condition by said metallic 
lid; and 

wherein said electrode pattern is connect- 
ed to said grounding electrodes by said via 
holes. 

11. The surface acoustic wave device mounted 
module according to claim 10, wherein the 
surface acoustic wave element is mounted in a 
depression of the multilayer substrate. 



7. The surface acoustic wave device mounted 
module according to any of claims 1 to 6, 
wherein the surface acoustic wave element is 
mounted on a flat surface of the multilayer 
substrate. 

8. The surface acoustic wave device mounted 
module according to any of claims 1 to 7, 
wherein the surface acoustic wave element is 
mounted in a depression formed in the mul- 
tilayer substrate. 

9. The surface acoustic wave device mounted 
module according to any of claims 1 to 8, 
wherein the multilayer substrate comprises a 
circuit element to match input-output impedan- 
ces of an outside circuit. 



20 12. The surface acoustic wave device mounted 
module according to claim 10 or 11, wherein 
the electrode pattern is formed on the mul- 
tilayer substrate so as to surround the surface 
acoustic wave element and the active compo- 

25 nents or passive components in one body. 

13. The surface acoustic wave device mounted 
module according to any of claims 10 to 12, 
wherein the bumps are made of at least one 
30 metal selected from the group consisting of 
gold and aluminum. 



35 



10. A surface acoustic wave device mounted mod- 
ule, comprising; 

a multilayer substrate comprising at least 40 
one layer of shield pattern, input-output elec- 
trodes, grounding electrodes and via holes for 
connecting electrodes; 

a surface acoustic wave element compris- 
ing an inter-digital transducer facing said mul- 45 
tilayer substrate, said surface acoustic wave 
element having metallic bumps, which are 
transfer-coated with a conductive resin, on 
electrode pads and an insulating resin partially 
or entirely disposed around said surface 50 
acoustic wave element; and 

active components or passive compo- 
nents; 

wherein said electrode pads are input-out- 
put terminals and grounding terminals formed 55 
on said surface acoustic wave element; 

wherein said surface acoustic wave ele- 
ment and said active components or passive 



7 



EP 0 637 871 A1 




FIG.1 



8 



EP 0 637 871 A1 




FIG. 2 



9 



EP 0 637 871 A1 




FIG. 3 



10 



EP 0 637 871 A1 




FIG. A 



11 



EP 0 637 871 A1 




FIG. 5 



12 



EP 0 637 871 A1 



U 2 3 4 1 13 




12 11 19 

F1G.6 



13 



EP 0 637 871 A1 




FIG. 7 



14 



s> 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 94 11 2070 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 

to. 



CLASSIFICATION OF THE 
APPLICATION <In!.CL6) 



Y 
A 
Y 



US-A-4 734 608 (TAKEHIRO TAKOSHIMA) 29 
March 1988 

* the whole document * 

PATENT ABSTRACTS OF JAPAN 

vol. 15, no. 54 (E-1031) 8 February 1991 

& JP-A-02 283 112 (MURATA) 20 November 

1990 

* abstract * 

EP-A-0 534 251 (SUMIM0T0) 31 March 1993 

* the whole document * 

PATENT ABSTRACTS OF JAPAN 

vol. 15, no. 139 (E-1053) 9 April 1991 

& JP-A-03 019 416 (HITACHI) 28 January 

1991 

* abstract * 



The present search report has been drawn up for all claims 



1,3 
4,5,9,10 
1,3 



H03H9/05 
H03H9/02 



1,2,5,7, 
10 



1,3,7 



TECHNICAL FIELDS 
SEARCHED (btCU) 



H03H 



THE HAGUE 



Date of tmtmm »f the fmth 

16 December 1994 



Coppieters, C 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combine* with another 

document of the same cate 
A : technological background 
O : non-written disclosure 
P: 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document dted In the application 
L : document dted for other reasons 

of'the's 



